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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 9 and 94
[AMS—FRL-7448-9]
RIN 2060-AJ98

Control of Emissions From New Marine
Compression-Ignition Engines at or
Above 30 Liters Per Cylinder

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: In this action, we are adopting
emission standards for new marine
diesel engines installed on vessels
flagged or registered in the United States
with displacement at or above 30 liters
per cylinder. These standards are
equivalent to the internationally
negotiated standards for oxides of
nitrogen and will be enforceable under
U.S. law for new engines built on or
after January 1, 2004. The certification
and compliance program we are
adopting is similar to the internationally
negotiated program, but contains
additional provisions reflecting certain
Clean Air Act-specific compliance
provisions and the related need to adopt
test procedures designed to achieve the
emission reductions called for under
Clean Air Act section 213. These
standards will apply until we adopt a
second tier of standards in a future

rulemaking. In developing that future
rulemaking, which will be completed no
later than April 27, 2007, we will
consider the state of technology that
may permit deeper emission reductions
and the status of international action for
more stringent standards. We will also
consider the application of such a
second tier of standards to engines on
foreign vessels that enter U.S. ports.

We are also adopting additional
standards for new engines with
displacement at or above 2.5 liters per
cylinder but less than 30 liters per
cylinder. These standards, which are
currently voluntary, are also equivalent
to the internationally negotiated
standards for oxides of nitrogen. The
standards will apply through 2006.
Beginning in 2007, the Tier 2 standards
we finalized for these engines in 1999
will go into effect (64 FR 73300,
December 29, 1999; 40 CFR part 94).
DATES: This final rule is effective April
29, 2003.

The incorporation by reference of
certain publications listed in this
regulation is approved by the Director of
the Federal Register as of April 29, 2003.
ADDRESSES: Materials relevant to this
rulemaking are contained in Public
Docket Number A-2001-11 at the
following address: EPA Docket Center
(EPA/DC), Public Reading Room, Room
B-102, EPA West Building, 1301
Constitution Avenue, NW., Washington,
DC. The EPA Docket Center Public

Reading Room is open from 8:30 a.m. to
4:30 p.m., Monday through Friday,
except on government holidays. You
can reach the Air Docket and Reading
Room by telephone at (202) 566—1742
and by facsimile at (202) 566—1741. You
may be charged a reasonable fee for
photocopying docket materials, as
provided in 40 CFR part 2.

For further information on electronic
availability of this action, see
SUPPLEMENTARY INFORMATION below.

FOR FURTHER INFORMATION CONTACT: U.S.
EPA, Office of Transportation and Air
Quality, Assessment and Standards
Division hotline, (734) 214—4636,
asdinfo@epa.gov.

SUPPLEMENTARY INFORMATION:
Affected Entities

This action will affect companies and
persons that manufacture, sell, or
import into the United States new
marine compression-ignition engines for
use on vessels flagged or registered in
the United States; companies and
persons that make vessels that will be
flagged or registered in the United States
and that use such engines; and the
owners or operators of such U.S.
vessels. Further requirements apply to
companies and persons that rebuild or
maintain these engines. Affected
categories and entities include the
following:

Category

NAICS Codea

Examples of potentially affected entities

Industry
Industry
Industry
Industry
Industry
Industry

Manufacturers of new marine diesel engines.

Manufacturers of marine vessels.

Engine repair and maintenance.

Water transportation, freight and passenger.

Petroleum refineries.

Petroleum Bulk Stations and Terminals; Petroleum and Petro-
leum Products Wholesalers.

aNorth American Industry Classification System (NAICS).

This list is not intended to be
exhaustive, but rather provides a guide
regarding entities likely to be affected by
this action. To determine whether
particular activities may be affected by
this action, you should carefully
examine the regulations. You may direct
questions regarding the applicability of
this action as noted in FOR FURTHER
INFORMATION CONTACT.

Additional Information About This
Rulemaking

Emission standards for new marine
diesel engines at or above 30 liters per
cylinder were considered by EPA in two
previous rulemakings, in 1996 and in
1999. The notice of proposed
rulemaking for the first rule (for the

control of air pollution from new
gasoline spark-ignition and diesel
compression-ignition marine engines)
can be found at 59 FR 55930 (November
1994); a supplemental notice of
proposed rulemaking can be found at 61
FR 4600 (February 7, 1996); and the
final rule can be found at 61 FR 52088
(October 4, 1996). The notice of
proposed rulemaking for the second rule
(for the control of air pollution from
new marine compression-ignition
engines at or above 37 kW) can be found
at 63 FR 68508 (December 11, 1998); the
final rule can be found at 64 FR 73300
(December 29, 1999). These documents
are available on our Web sites, http://
www.epa.gov/otaq/marine.htm and
http://www.epa.gov/otaq.marinesi.htm.

In addition, we recently adopted
emission standards for recreational
marine diesel engines (67 FR 68242,
November 8, 2003). This final rule relies
in part on information obtained for
those rulemakings, which can be found
in Public Dockets A—92—-28, A—97-50,
and A-2000-01. Those dockets are
incorporated by reference into the
docket for this proposal, A—2001-11.

Obtaining Electronic Copies of the
Regulatory Documents

The preamble, regulatory language,
Final Regulatory Support Document,
and other rulemaking documents are
available electronically from the EPA
Internet Web site. This service is free of
charge, except for any cost incurred for
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internet connectivity. The electronic
version of this final rule is made
available on the date of publication on
the primary Web site listed below. The
EPA Office of Transportation and Air
Quality also publishes Federal Register
notices and related documents on the
secondary Web site listed below.

1. http://www.epa.gov/docs/fedrgstr/
EPA-AIR (either select desired date or
use Search features).

2. http://www.epa.gov/otaq (look in
What’s New or under the specific
rulemaking topic).

Please note that due to differences
between the software used to develop
the documents and the software into
which the document may be
downloaded, format changes may occur.
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I. National Technology Transfer and
Advancement Act
J. Congressional Review Act

I. Introduction
A. Background

Marine diesel engines can be
significant contributors to local ozone,
carbon monoxide (CO), and particulate
matter (PM) levels, particularly in
commercial ports and along coastal
areas.2 This rule addresses these air
pollution concerns by adopting national
emission standards for the first time for
marine diesel engines with per-cylinder
displacement at or above 30 liters or
more that are installed on vessels
flagged or registered in the United
States.? These engines, also known as
Category 3 marine diesel engines, are
very large marine engines used
primarily for propulsion power on
ocean-going vessels such as container
ships, tankers, bulk carriers, and cruise
ships. Category 3 marine diesel engines
have not previously been regulated
under our nonroad engine programs.
This rule also adopts standards for
marine diesel engines with per-cylinder
displacement at or above 2.5 liters per
cylinder but less than 30 liters per

1References to diesel-cycle engines, also referred
to as “diesel engines” in this document are
intended to cover a particular kind of engine
technology, i.e., compression-ignition combustion.
Compression-ignition engines are typically operated
on diesel fuel, though other fuels, such as
compressed natural gas, may also be used. This
contrasts with otto-cycle engines (also called spark-
ignition or SI engines), which typically operate on
gasoline. The requirements set out in this action
apply only to compression-ignition engines.

2Ground-level ozone, the main ingredient in
smog, is formed by complex chemical reactions of
volatile organic compounds (VOC) and NOx in the
presence of heat and sunlight. Hydrocarbons (HC)
are a large subset of VOC, and to reduce mobile
source VOC levels we set maximum emission
standards for hydrocarbons. VOCs can also be part
of the secondary formation of PM.
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cylinder installed on vessels flagged or
registered in the United States.

The emission-control program we are
adopting in this rule is a continuation
of the process of establishing emission
standards for nonroad engines and
vehicles under Clean Air Action section
213(a).4

This is our third action for emission
standards for marine diesel engines
above 37 kW. In our first action, in
1999, we adopted emission standards
for commercial marine engines above 37
kilowatts (kW) (64 FR 73300, December
29, 1999; 40 CFR part 94). The standards
adopted in that rule consist of
mandatory standards, referred to as our
Tier 2 standards, that apply to engines
above 37 kW with per-cylinder
displacement up to 30 liters (also
known as Category 1 and Category 2
marine diesel engines).> These Tier 2
standards apply to oxides of nitrogen
(NOx), hydrocarbon (HC), PM and CO
emissions and go into effect in 2004—
2007, depending on engine size. Our
Tier 2 marine diesel engine standards
are expected to achieve a 32-percent
reduction in NOx emissions for
Category 1 and Category 2 marine diesel
engines by 2030 relative to uncontrolled
levels. The Tier 2 standards for Category
1 and Category 2 marine diesel engines
also contain PM standards that are
expected to achieve a 26-percent
reduction in PM emissions by 2030. We
did not adopt mandatory emission
standards for Category 3 marine diesel
engines in 1999. Manufacturers of those
engines were expected to comply
voluntarily with internationally
negotiated NOx standards.

In our second action for marine diesel
engines above 37 kW, we adopted
standards for recreational marine diesel
engines (67 FR 68242, November 8,
2002). These numerical standards are
identical to those we finalized for

3 This final rule applies to “new” marine diesel
engines and to “new’” marine vessels that include
marine diesel engines. In general, a “new’” marine
diesel engine or a “new’’ marine vessel is one that
is produced for sale in the United States or that is
imported into the United States (See section II,
below). The emission standards established in this
final rule, therefore, will typically apply to marine
diesel engines that are installed on vessels flagged
or registered in the United States.

4Section I of the preamble for our proposal
contains an extensive description of the regulatory
background for this rulemaking, which we are not
repeating here (67 FR 37548, May 29, 2002).

5EPA treats voluntary standards equivalent to the
internationally negotiated oxides of nitrogen
standards as Tier 1 standards. The internationally
negotiated standards are contained in MARPOL
Annex VI (see footnote 5 and associated text). When
they go into force, the internationally negotiated
standards will apply to new engines above 130 kW
installed on vessels constructed on or after January
1, 2000 and engines that undergo a major
conversion on or after January 1, 2000.

commercial marine diesel engines in
1999. However, the engines are tested
using a different duty cycle and the
effective date for recreational marine
diesel engines is 2006—2009, depending
on engine size.

This third action for marine diesel
engines above 37 kW was proposed on
May 29, 2002 (67 FR 37548). At a public
hearing on June 13 and during the
public comment period, which ended
on July 16, 2002, we heard from over 50
commenters. The emission-control
program we are adopting in this action
follows from the approach described in
our proposal, though we have made
numerous adjustments in response to
the comments and other information
received since the proposal.

B. How Is This Document Organized?

After this introductory section,
Section II describes the set of engines
that will be required to comply with the
standards. Section III contains the
standards we are finalizing. Section IV
describes the future rulemaking we are
committing to pursue. Section V
describes various compliance
provisions. Section VI summarizes the
projected impacts of the standards.
Section VII gives an update on the Blue
Cruise program we described in our
proposal. Finally, Sections VIII and IX
contain information about how we
satisfied our administrative
requirements and about the statutory
provisions for this final rule.

Additional information on many of
these topics can be found in the Final
Regulatory Support Document and the
Summary and Analysis of Comments.
These documents and all the comments
we received are in Docket A—2001-11.

The remainder of this section
summarizes the new requirements and
the air quality need for the rulemaking.
We also provide an update on the status
of U.S. ratification of MARPOL Annex
VL

C. What Requirements Are We
Finalizing?

We are adopting emission standards
for new marine diesel engines installed
on vessels flagged or registered in the
United States. We are adopting
standards for the first time for new
Category 3 marine diesel engines,
beginning in 2004. We are also adopting
additional standards for some Category
1 and all Category 2 marine diesel
engines, also beginning in 2004. This
section presents a brief description of
this emission-control program. More
details can be found in Sections IIT and
IV of this preamble and in the Final
Regulatory Support Document.

1. Category 3 Marine Diesel Engines

Clean Air Act section 213(a)(3)
requires EPA to adopt regulations that
contain standards concerning certain
pollutants reflecting the greatest degree
of emission reductions achievable
through the application of technology
that will be available, taking into
consideration the availability and costs
of the technology, and noise, energy,
safety factors and existing motor vehicle
standards. EPA is also to revise these
standards from time to time. The
emission-control program we are
adopting in this rule meets these criteria
through a two-part approach. First, we
are adopting near-term Tier 1 standards
that will go into effect immediately
based on readily available emission-
control technology. Second, we are
adopting regulations that set a schedule
for a future rulemaking to assess and
adopt an appropriate second tier of
standards. We recognize that
manufacturers can achieve additional
reductions with more lead time than is
provided by the Tier 1 standards. They
can do this by expanding the use and
optimization of in-cylinder controls,
combined with the significant emission
reductions that may be achievable with
advanced technologies such as selective
catalytic reduction or water injection.
We believe, however, that it is
appropriate to defer a final decision on
the longer-term Tier 2 standards to a
future rulemaking. While there is a
certain amount of information available
about the advanced technologies at this
time, there are several outstanding
technical issues concerning the
widespread commercial use of these
technologies. Deferring the Tier 2
standards to a second rulemaking will
allow us to obtain important additional
information on the use of the these
advanced technologies that we expect to
become available over the next few
years. This new information may
include (1) new developments as
manufacturers continue to make various
improvements to the technology and
address any remaining concerns, (2)
data or experience from recently
initiated in-use installations using the
advanced technologies, and (3)
information from longer-term in-use
experience with the advanced
technologies that will be especially
helpful for evaluating the long-term
durability of emission controls. We
believe the projected time frame for the
future rulemaking is appropriate to
allow us to make the best use of
information that will be available to
have a sound technical basis for
assessing the technological capabilities
of emission-control systems that include
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advanced technologies. We will then be
best situated to make a technology-
based decision that maximizes emission
reductions from these engines, taking
into consideration cost and other
appropriate factors.

While deferring adoption of the Tier
2 standards to a future rulemaking is
appropriate for the reasons described
above, an additional reason supporting
this approach is to pursue further
negotiations in the international arena
to achieve more stringent global
emission standards for marine diesel
engines. As discussed below, adopting
appropriate international standards has
the potential to maximize the control of
emissions from U.S. and foreign vessels.

The near-term Tier 1 standards we are
adopting are equivalent to the
internationally negotiated NOx
standards established by the
International Maritime Organization
(IMO) in Annex VI to the International
Convention on the Prevention of
Pollution from Ships, 1973, as Modified
by the Protocol of 1978 Relating Thereto
(more commonly referred to as
MARPOL or MARPOL 73/78; the
standards are referred to as the Annex
VI NOx standards).® As explained in
Section III below and in the Final
Regulatory Support Document, these
standards are achievable almost
immediately, with less than one year of
lead time, because manufacturers are
already achieving and certifying to these
standards under our Voluntary
Statement of Compliance program for
Annex VI. These near-term standards
are being achieved through the
application of currently available
technology, including optimized
turbocharging, higher compression
ratios, and optimized fuel injection. The
certification and compliance program
we are adopting is similar to the
internationally negotiated program, but
contains additional provisions reflecting
certain Clean Air Act-specific
compliance provisions and the related
need to adopt test procedures designed
to achieve the emission reductions
called for under Clean Air Act section
213. These certification requirements
are described in Section V of this
preamble. These Tier 1 standards are
expected to result in negligible costs
because engine manufacturers are
already producing engines that meet the
MARPOL Annex VI NOx limits. Engine

6 Annex VI was adopted by a Conference of the
Parties to MARPOL on September 26, 1997, but has
not yet entered into force. Copies of the conference
versions of the Annex and the NOx Technical Code
can be found in Docket A—97-50, Document II-B—
01. Copies of updated versions can be obtained
from the International Maritime Organization (http:/
/www.imo.org).

manufacturers should not have to
engage in additional research and
development to achieve these standards.
Recognizing that some additional lead
time is needed for manufacturers in
some cases, we are including an interim
provision that will allow manufacturers
to use their Annex VI test data to show
compliance with the Tier 1 standards.

We considered, but rejected, setting
near-term Tier 1 standards that would
require a level of emission control
greater than that necessary to meet the
MARPOL Annex VI NOx limits, for a
combination of reasons. We concluded
that setting more stringent near-term
Tier 1 standards would likely delay
achieving greater environmental
benefits in the longer term. The
additional lead time that would be
necessary to set a Tier 1 standard based
on further use and optimization of in-
cylinder control would lead to two
separate—and possibly conflicting—
design steps, one for Tier 1 and a second
for Tier 2. Dividing manufacturers’
resources this way has the potential to
delay the Tier 2 standards. For example,
manufacturers would potentially need
to make initial changes to in-cylinder
designs, then pursue an additional
development program to optimize the
in-cylinder technologies for controlling
emissions in conjunction with advanced
technologies. We believe the best route
to achieving the maximum reductions
from Category 3 marine engines is a
near-term Tier 1 standard based on the
use of existing technologies, followed by
a Tier 2 rulemaking in the next few
years that focuses on designing the
optimum combination of in-cylinder
and advanced technology to reduce
emissions from these engines.

The second phase of our emission-
control program for Category 3 marine
diesel engines will consist of more
stringent standards that reflect the
application of advanced emission-
control technologies and further
optimization of in-cylinder controls. We
understand that further use and
optimization of in-cylinder control can
achieve emission reductions beyond the
levels needed to meet the Tier 1
standards. As discussed in the Final
Regulatory Support Document, we
believe that manufacturers can, with
additional lead time, make greater use
and optimization of in-cylinder controls
to reduce emissions at least 10 to 15
percent below Tier 1 levels. It is not
clear at this time that in-cylinder
controls alone could reduce emissions
30 percent below Tier 1 levels.
However, in combination with
advanced technologies, emission
reductions should be greater than 30
percent below Tier 1 levels. In the Tier

2 rulemaking, we therefore expect to
focus on standards that would be based
on achieving greater emission
reductions through optimizing in-
cylinder controls and incorporating
advanced technologies such as SCR or
water. As discussed above, adopting
Tier 2 standards at this time based only
on in-cylinder controls could lead to
two separate and possibly conflicting
design steps, potentially delaying
introduction of advanced emission-
control technologies and their
anticipated emission reductions.

At this time, however, there are still
several outstanding technical issues
involving the use of these advanced
emission-control technologies. For
example, there are technical issues
concerning the impacts of fuel sulfur
levels on emissions, the ability of these
technologies to achieve emission
reductions at low engine loads, and
their impacts on PM emissions. With
regard to fuel-sulfur content, most of the
demonstration engines that currently
use these technologies are operated on
fuel with a sulfur content ranging from
5,000 to 10,000 ppm. However, the
average sulfur content of fuel used by
Category 3 marine diesel engines is
27,000 ppm, and it can be as high as
45,000 ppm. At this time, it is not clear
how engines will perform with this
higher sulfur fuel and what types of
adjustments will need to be made to
accommodate the higher sulfur. Also, it
may be the case that this technology
will perform well with fuel at 15,000
ppm, which is the maximum sulfur
content allowable for ships operating in
SOx Emission Control Areas pursuant to
Annex VI. With regard to emissions at
low load, some studies suggest that
advanced technologies may not perform
as well when the engine is not operating
at its optimal fuel-consumption rate.
This is important because engines
typically operate at low load in port.
Once we understand this dynamic better
we will be able to evaluate the extent to
which it can be addressed technically.
With regard to PM emissions, some
concerns have been raised that using
these advanced technologies to control
NOx emissions may raise PM emissions.
Again, once we understand this
dynamic better we will be able to
evaluate the extent to which it can be
addressed technically. Part of this
analysis will entail developing a method
to measure PM emissions from these
very large engines. Each of these issues
is discussed in greater detail in Section
IV and in the Final Regulatory Support
Document.

Engine manufacturers are currently
working on many of these issues. Water
emulsification has been applied for
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some time on the land-based
counterparts of these engines, which are
primarily used in stationary engines for
power generation. Direct water injection
and SCR have also been applied in
recent years to several engines operating
on vessels. These projects are discussed
in Section IV and in Chapter 5 of the
Final Regulatory Support Document; an
Appendix to Chapter 5 provides a list of
these vessels. Most of the engines using
these technologies have been installed
in the past five years. Many of them are
on passenger ferries and most are on
ships that operate in European waters,
with many being delivered only since
1999. To date, the advanced
technologies have only been applied in
cases where the operating
characteristics of the vessels are
compatible with the technology. For
instance, SCR has primarily been
installed on vessels using medium-
speed engines, which have higher
exhaust temperatures than low-speed
engines, and where very low-sulfur fuel
is available. Through these projects,
engine manufacturers are experimenting
with different emission-control
techniques and learning about the long-
term operation and durability of these
systems. These projects will also
provide information about the emission
levels that can be achieved through the
application of these technologies.

Based on these outstanding technical
issues, we believe it is not appropriate
at this time to attempt to project the
engineering answers and solutions to
these technical issues. By waiting a few
years, we will be able to benefit from the
manufacturers’ experience as they
continue to develop and apply these
technologies on marine diesel engines.
We can also develop methods to assess
the impact of fuel sulfur on emissions,
to assess the emission-control potential
of these technologies on emissions at
low loads, and to measure and address
PM emissions. Consequently, we plan to
evaluate more stringent Tier 2 standards
in a future rulemaking. In the 2004—
2005 time frame, engine manufacturers
will have five or more years of data on
a significant number of vessels. During
this period, we will work with
manufacturers to learn more about the
advanced technologies discussed above
and the steps they are taking to resolve
operational and technological issues.
With this information, we should be in
a significantly better position to
determine the emission levels that are
achievable and appropriate, given
appropriate lead time for the use of
these advanced technologies.

We have concluded that the standards
in this final rule (which are equivalent
to the internationally negotiated NOx

standards established under MARPOL
Annex VI) are the appropriate controls
for the near term. Requiring additional
near-term reductions from further use
and optimization of in-cylinder controls
would potentially delay and disrupt the
second tier of standards, which will
focus on emission-control systems that
rely on optimized in-cylinder controls
and advanced technologies to achieve
significantly greater reductions. We
have also concluded that it is
appropriate to defer adoption of Tier 2
standards to a future rulemaking to
allow us to take into account several
important outstanding technical issues
concerning the use of these advanced
technologies and address the potential
to combine in-cylinder controls with the
advanced technologies.

We expect additional information to
become available in the next few years
that will allow us to more reliably and
appropriately determine the level of
emission control that is achievable and
appropriate for such technologies, given
appropriate lead time.

Based on this, we conclude that the
near-term Tier 1 emission standards in
this final rule satisfy the criteria of
Clean Air Act section 213(a)(3) at this
time. Section 213(a)(3) directs EPA to
promulgate emission standards and
from time to time review and revise
those standards. This final rule adopts
near-term standards and puts EPA on a
schedule to review, and if appropriate,
revise those standards in accordance
with the criteria in section 213(a)(3). We
believe this two-step approach is the
most appropriate means to address
emissions from Category 3 marine
engines in the near-term in the face of
incomplete information and the
significant changes underway in
applying emission-reduction technology
to very large marine engines.

We are including a regulatory
provision in 40 CFR 94.8 that
establishes a schedule for a future
rulemaking to promulgate additional
emission standards for Category 3
marine engines that we determine are
appropriate under section 213(a)(3).
This rulemaking will reassess the
emission standards in light of the
developments in and experience with
applying emission-reduction technology
to Category 3 marine engines. The
standards in this final rule will remain
in effect until we modify them in a
future rulemaking. We are committing
to take final action on appropriate
standards for marine diesel engines by
April 27, 2007, and to issue a proposal
no later than approximately one year
before. This future rulemaking will
allow us to exercise the discretionary
authority under Clean Air Act section

213(a)(3), which directs EPA to “from
time to time revise” regulations under
that provision. EPA considers this time
as necessary and appropriate to properly
take into consideration additional
information expected to become
available about emerging technologies,
as well as any developments in the
international negotiations for more
stringent emission limits.

In addition to allowing us to benefit
from information that engine
manufacturers continue to gather on
these advanced technologies, delaying
adoption of the Tier 2 until a future rule
allows us to facilitate negotiations for
appropriate consensus international
standards. Adoption of international
standards has the potential to maximize
the level of emission reductions
achieved from emission controls on U.S.
and foreign vessels. For example,
international standards set at an
appropriate level would remove the
objections to controlling emissions from
engines on foreign vessels. Since
engines on foreign-flag vessels account
for the majority of emissions from
Category 3 marine diesel engines
impacting U.S. air quality, successful
negotiation of international standards
that achieve the greatest emission
reduction feasible would result in the
greatest improvement to air quality here
in the U.S. and around the world.
Addressing the long-term standards in
the future rulemaking could facilitate
such international action, but will also
allow us to proceed expeditiously on
our own if appropriate international
standards are not adopted in a timely
way.

The United States has already taken a
leadership role for more stringent
standards at the International Maritime
Organization and has requested that
organization to begin consideration of a
second tier of international standards.
Those discussions are likely to begin in
2004, after Annex VI goes into forces, or
as part of a review process if enough
countries have not ratified it by the end
of 2003.

2. Category 1 and Category 2 Marine
Diesel Engines

We proposed to adopt a first tier of
standards equivalent to the
internationally negotiated NOx limits
for marine diesel engines with per-
cylinder displacement of 2.5 to 30 liters.
We are adopting these standards in this
action. By adopting these standards as
Tier 1 standards, we are making them
mandatory and enforceable for new
engines on U.S. vessels. The Tier 1
standards will begin to apply in 2004
and will continue to apply through
2006. Beginning in 2007, the Tier 2
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standards we finalized in 1999 will go
into effect.

We proposed to apply all the Tier 2
certification and compliance
requirements to the proposed Tier 1
standards as well. After considering the
public comments, we are finalizing this
approach with two exceptions. First, we
allow manufacturers to use test data
generated using the procedures in the
NOx Technical Code on an interim
basis. Second, we will not require
manufacturers to perform production-
line testing on their Tier 1 engines.

3. Foreign-Trade Exemption

We are eliminating the foreign-trade
exemption for all marine diesel engines,
which was available for engines
installed on U.S. vessels that spend less
than 25 percent of total operating time
within 320 kilometers of U.S. territory.

4. Fuel Controls

We are not setting standards for the
fuel used by marine diesel engines in
this final rule. With regard to the
residual fuel used by Category 3 marine
diesel engines, we remain concerned
that regulating fuel sold in the United
States would not necessarily ensure that
lower-sulfur fuel is used in U.S. waters,
since ships could purchase their fuel in
other countries. To obtain the benefits of
lower-sulfur fuel, we plan to investigate
designation of one or more areas in the
United States as SOx Emission Control
Areas pursuant to the international
process for this purpose. This is
described further in Section IV.B.

With regard to the fuel used by
Category 1 and Category 2 marine diesel
engines, we are considering distillate
marine diesel fuel controls as part of the
nonroad diesel rule that is currently
under development.

D. Why Is EPA Taking This Action?

Category 3 marine diesel engines
generate NOx, HC, PM and CO
emissions that contribute to ozone and
CO levels above the National Ambient
Air Quality Standards (NAAQS) for
ozone and CO (i.e., they contribute to
ozone and CO nonattainment) as well as
adverse health effects associated with
ambient concentrations of PM. As
described in more detail below and in
the Final Regulatory Support Document,
Category 3 marine diesel engines
accounted for about 1.6 percent of
nationwide mobile source NOx
emissions in 2000. They also accounted
for about 2.8 percent of nationwide
mobile source PM emissions in 2000.
These percentages are expected to
increase as a result of increased trade
and decreases in emissions from other
nonroad sources. The contribution of

Category 3 marine diesel engines to
nationwide mobile source HC and CO
levels is small, at 0.1 and 0.02 percent,
respectively, in 2000.

The inventory contribution of
Category 3 marine diesel engines can be
higher on a port-specific basis. We
estimate that these engines contribute
about 7 percent of mobile source NOx
in Baton Rouge/New Orleans and
Wilmington, NC, and about 5 percent in
Miami/ Fort Lauderdale and Corpus
Christi. These ships can also have a
significant impact on inventories in
areas without large commercial ports.
For example, they contribute about 37
percent of total area NOx in the Santa
Barbara area.

1. What Are the Health and Welfare
Effects of Category 3 Marine Diesel
Engine Emissions?

There are important public health and
welfare concerns related to Category 3
marine diesel engine emissions.” This
section contains a summary of the
general health effects associated with
exposure to ozone, PM, and CO. Further
information can be found in Chapter 1
of the Final Regulatory Support
Document.

a. Ozone. Volatile organic compounds
(VOC) and NOx are precursors in the
photochemical reaction which forms
tropospheric ozone. Ground-level
ozone, the main ingredient in smog, is
formed by complex chemical reactions
of VOCs and NOx in the presence of
heat and sunlight. Hydrocarbons are a
large subset of VOC, and to reduce
mobile-source VOC levels we set
maximum emission limits for
hydrocarbon and particulate emissions.

Based on a large number of studies,
we have identified several key health
effects caused when people are exposed
to levels of ozone found today in many
areas of the country. A large body of
evidence shows that ozone can cause
harmful respiratory effects including
chest pain, coughing, and shortness of
breath, which affect people with
compromised respiratory systems most
severely. When inhaled, ozone can
cause acute respiratory problems;
aggravate asthma; cause significant
temporary decreases in lung function of
15 to over 20 percent in some healthy
adults; cause inflammation of lung
tissue; produce changes in lung tissue
and structure; may increase hospital
admissions and emergency room visits;
and impair the body’s immune system
defenses, making people more

7 Sections II and VI of the preamble for our
proposal contain an extensive description of the air
quality problems we are addressing in this
rulemaking, which we are not repeating here.

susceptible to respiratory illnesses.
Children and outdoor workers are likely
to be exposed to elevated ambient levels
of ozone during exercise and, therefore,
are at a greater risk of experiencing
adverse health effects. Beyond its
human health effects, ozone has been
shown to injure plants, which has the
effect of reducing crop yields and
reducing productivity in forest
ecosystems.

There is strong and convincing
evidence that exposure to ozone is
associated with exacerbation of asthma-
related symptoms. Increases in ozone
concentrations in the air have been
associated with increases in
hospitalization for respiratory causes for
individuals with asthma, worsening of
symptoms, decrements in lung function,
and increased medication use, and
chronic exposure may cause permanent
lung damage. The risk of suffering these
effects is particularly high for children
and for people with compromised
respiratory systems.

In addition to the health effects
described above, there exists a large
body of scientific literature that shows
that harmful effects can occur from
sustained levels of ozone exposure at
low levels.8 Studies of prolonged
exposures, those lasting about 7 hours,
show health effects from prolonged and
repeated exposures at moderate levels of
exertion to ozone concentrations as low
as 0.08 ppm. The health effects at these
levels of exposure include transient
pulmonary function responses, transient
respiratory symptoms, effects on
exercise performance, increased airway
responsiveness, increased susceptibility
to respiratory infection, increased
hospital and emergency room visits, and
transient pulmonary respiratory
inflammation.

The current primary and secondary
ozone National Ambient Air Quality
Standard (NAAQS) is 0.12 ppm daily
maximum 1-hour concentration, not to
be exceeded more than once per year on
average. EPA is replacing the previous
1-hour ozone standard with a new 8-
hour standard. The new standard is set
at a concentration of 0.08 parts per
million (ppm), and the measurement
period is 8 hours. Areas are allowed to
disregard their three worst
measurements every year and average
performance over three years to
determine if they meet the standard.

8 Additional information about these studies can
be found in Chapter 2 of “Regulatory Impact
Analysis: Heavy-Duty Engine and Vehicle
Standards and Highway Diesel Fuel Sulfur Control
Requirements,” December 2000, EPA420-R-00—
026. Docket No. A—2001-11, Document II-A-55.
This document is also available at http://
www.epa.gov/otaq/diesel. htm#documents.
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That is, the standard is set by the 4th
highest maximum 8-hour concentration.
Ground level ozone today remains a

pervasive pollution problem in the
United States. About 51 million people
live in areas with design values above
the level of the 1-hour ozone standard
based on three years of data (1999—
2001). In addition, about 111 million
people live in areas with design values
above the 8-hour ozone standard based
on those three years of data.
Approximately 61 million of these
people live in areas with design values
above the 8-hour standard but are below
the design standard for the 1-hour ozone
standard (i.e., they are attaining the 1-
hour standard). The remainder of these
people live in areas with design values
above the 8-hour ozone standards but
are above the design value for the 1-
hour ozone standard (i.e., they are not
attaining the 1-hour standard).® This
represents 291 counties with design
values above the level of the 8-hour
standard.

Over the last decade, declines in
ozone levels were found mostly in
urban areas, where emissions are
heavily influenced by controls on
mobile sources and their fuels. Twenty-
three metropolitan areas have realized a
decline in ozone levels since 1989, but
at the same time ozone levels in 11
metropolitan areas with 7 million
people have increased.10 Regionally,
California and the Northeast have
recorded significant reductions in peak
ozone levels, while four other regions
(the Mid-Atlantic, the Southeast, the
Central and Pacific Northwest) have
seen ozone levels increase. The highest
ambient concentrations are currently
found in suburban areas, consistent
with downwind transport of emissions
from urban centers. Concentrations in
rural areas have risen to the levels
previously found only in cities.

b. Particulate Matter. Category 3
marine engines contribute to ambient
levels of particulate matter through
direct emissions of particulate matter,
especially sulfates.

Particulate matter represents a broad
class of chemically and physically
diverse substances. It can be principally
characterized as discrete particles that

9Memorandum to Docket A—2001-11 from Fred
Dimmick, Group Leader, Air Trends Group,
“Summary of Currently Available Air Quality Data
and Ambient Concentrations for Ozone and
Particulate Matter,” December 3, 2002, Air Docket
A-2001-11, Document No. IV-B-3.

10 National Air Quality and Emissions Trends
Report, 1998, March, 2000, at 28. This document is
available at http://www.epa.gov/oar/aqtrnd98.
Relevant pages of this report can be found in
Memorandum to Air Docket A—2000-01 from Jean
Marie Revelt, September 5, 2001, (incorporated into
Docket A—2001-11 at Document II-A—58).

exist in the condensed (liquid or solid)
phase spanning several orders of
magnitude in size. All particles equal to
and less than 10 microns are called
PMao. Fine particles can be generally
defined as those particles with an
aerodynamic diameter of 2.5 microns or
less (also known as PM5s), and coarse
fraction particles are those particles
with an aerodynamic diameter greater
than 2.5 microns, but equal to or less
than a nominal 10 microns.

Particulate matter, like ozone, has
been linked to a range of serious
respiratory health problems. Scientific
studies suggest a likely causal role of
ambient particulate matter (which is
attributable to several sources including
mobile sources) in contributing to a
series of health effects.1? The key health
effects categories associated with
ambient particulate matter include
premature mortality, aggravation of
respiratory and cardiovascular disease
(as indicated by increased hospital
admissions and emergency room visits,
school absences, work loss days, and
restricted activity days), aggravated
asthma, acute respiratory symptoms,
including aggravated coughing and
difficult or painful breathing, chronic
bronchitis, and decreased lung function
that can be experienced as shortness of
breath. Observable human noncancer
health effects associated with exposure
to diesel PM include some of the same
health effects reported for ambient PM
such as respiratory symptoms (cough,
labored breathing, chest tightness,
wheezing), and chronic respiratory
disease (cough, phlegm, chronic
bronchitis and suggestive evidence for
decreases in pulmonary function).
Symptoms of immunological effects
such as wheezing and increased
allergenicity are also seen. Exposure to
fine particles is closely associated with
such health effects as premature
mortality or hospital admissions for
cardiopulmonary disease.

PM also causes adverse impacts to the
environment. Fine PM is the major
cause of reduced visibility in parts of
the United States. Other environmental
impacts occur when particles deposit
onto soils, plants, water or materials.
For example, particles containing
nitrogen and sulphur that deposit on to
land or water bodies may change the
nutrient balance and acidity of those
environments. Finally, PM causes
soiling and erosion damage to materials,

11EPA (1996) Review of the National Ambient
Air Quality Standards for Particulate Matter: Policy
Assessment of Scientific and Technical Information
OAQPS Staff Paper. EPA452-R-96-013. Docket No.
A-2001-11, Document I[I-A-52. The particulate
matter air quality criteria documents are also
available at http://www.epa.gov/ncea/partmatt.htm.

including culturally important objects
such as carved monuments and statues.
It promotes and accelerates the
corrosion of metals, degrades paints,
and deteriorates building materials such
as concrete and limestone.

There are two indicators related to PM
NAAQS. The first indicator is PM;0, and
the second is PMzs. Concentrations
above the PM; 5 standard are much more
widespread than are violations of the
PM, standard, and emission reductions
needed to attain the PM; s standards
will also lead to attainment of the PMiq
standards. The NAAQS for PM1o was
established in 1987. According to these
standards, the short term (24-hour)
standard of 150 pg/m3 is not to be
exceeded more than once per year on
average over three years. The long-term
standard specifies an expected annual
arithmetic mean not to exceed 50 pg/m3
over three years. Recent PM1g
monitoring data indicates that there are
8 serious and 58 moderate PMig
nonattainment areas with about 30
million people in 63 mainly western
counties. The NAAQS for PMz5
indicator was established in 1997.
According to these standards, the short
term (24-hour) standard is set at 65 pg/
m?3 based on the 98th percentile
averaged over three years. The long-term
standard specifies an expected annual
arithmetic mean not to exceed 15 pg/m3
over three years.

Current PM» s monitored values for
1999-2001, which cover about a quarter
of the nation’s counties, indicate that at
least 65 million people in 129 counties
live in areas where design values of
ambient fine particulate matter levels
are at or above the PM,5 NAAQS. Three
years of complete data are required to
make regulatory determinations of
attainment or nonattainment but, based
on more limited available data, there are
an additional 9 million people in 20
counties where levels exceeding the
NAAQS are being measured, but there
are insufficient data at this time to make
an official estimate of the design value.
In total, this represents 39 percent of the
population in the areas with monitors.12
To estimate the current number of
people who live in areas where long-
term ambient fine particulate matter
levels are at or above 16 pug/m3 but for
which there are no monitors, we can use
modeling performed for the Heavy-Duty
Engine and Vehicle Standards and
Highway Diesel Fuel Sulfur Control rule
(also called the “HDO07” rule) described

12 Memorandum to Docket A—2001-11 from Fred
Dimmick, Group Leader, Air Trends Group,
“Summary of Currently Available Air Quality Data
and Ambient Concentrations for Ozone and
Particulate Matter,” December 3, 2002, Air Docket
A-2001-11, Document No. IV-B-3.
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elsewhere.13 At that time, we conducted
1996 base year modeling to reproduce
the atmospheric processes resulting in
formation and dispersion of PM; 5 across
the U.S. This 1996 modeling included
emissions subject to this final rule.
According to our national model
predictions, there were a total of 76
million people (1996 population) living
in areas with modeled annual average
PM_ 5 concentrations at or above 16 pg/
m3 (29 percent of the population).14

While the final implementation
process for bringing the Nation’s air into
attainment with the PM,s5 NAAQS is
still being completed, the basic
framework is well defined. EPA’s
current plans call for designating PM, 5
nonattainment areas in late-2004.
Following designation, section 172(b) of
the Clean Air Act allows states up to
three years to submit a revision to their
state implementation plan (SIP) that
provides for the attainment of the PM;5
standards. We expect states to submit
these SIPs in late-2007. Section
172(a)(2) of the Clean Air Act requires
that these SIP revisions demonstrate
that the nonattainment areas will attain
the PM> 5 standards as expeditiously as
practicable but no later than five years
from the date that the area was
designated nonattainment. However,
based on the severity of the air quality
problem and the availability and
feasibility of control measures, the
Administrator may extend the
attainment date “for a period of no
greater than 10 years from the date of
designation as nonattainment.”
Therefore, we expect that areas will be
ultimately be required to attain the
PM_ 5 air quality standard in the 2009 to
2014 time frame.

c. Diesel Exhaust. Diesel emissions
are of concern beyond their contribution
to ambient PM. There have been health
studies specific to diesel exhaust
emissions indicating that potential
hazards to human health are specific to
this emission source. For chronic
exposure, these hazards included
respiratory system toxicity and
carcinogenicity. Acute exposure also
causes transient effects (a wide range of
physiological symptoms stemming from
irritation and inflammation mostly in

13 See the Final Regulatory Impact Analysis:
Heavy-Duty Engine and Vehicle Standards and
Highway Diesel Fuel Sulfur Control Requirements
(EPA420-R-00-026, December 2000). Docket No.
A-2001-11, Document I[I-A-55. This document is
also available at http://www.epa.gov/otaq/
diesel. htm#documents.

14 Memorandum to Docket A—99-06 from Eric O.
Ginsburg, Senior Program Advisor, “Summary of
Absolute Modeled and Model-Adjusted Estimates of
Fine Particulate Matter for Selected Years,”
December 6, 2000; Docket No. A-2001-11,
Document II-A-61.

the respiratory system) in humans
though they are highly variable
depending on individual human
susceptibility. The chemical
composition of diesel exhaust includes
several hazardous air pollutants, or air
toxics.

EPA recently released its final
“Health Assessment Document for
Diesel Engine Exhaust” (the Diesel
HAD).15 There, we concluded that
diesel exhaust is likely to be
carcinogenic to humans by inhalation
and environmental exposures in
accordance with the revised draft 1996/
1999 EPA cancer guidelines. A number
of other agencies (e.g., National Institute
for Occupational Safety and Health, the
International Agency for Research on
Cancer, the World Health Organization,
California EPA, and the U.S.
Department of Health and Human
Services) have made similar
determinations.

EPA concluded in the Diesel HAD
that it is not possible to currently
calculate a cancer unit risk for diesel
particles due to a variety of factors that
limit the current studies such as lack of
adequate dose-response relations
between exposure versus cancer
incidence. Even though EPA does not
have a carcinogenic potency with which
to accurately estimate the carcinogenic
impact of diesel exhaust, the likely
hazard to humans together with the
potential for significant environmental
risks leads us to conclude that diesel
exhaust emissions should be reduced
from nonroad engines in order to protect
public health.

d. Carbon Monoxide. Carbon
monoxide is a colorless, odorless gas
produced through the incomplete
combustion of carbon-based fuels.
Carbon monoxide enters the
bloodstream through the lungs and
reduces the delivery of oxygen to the
body’s organs and tissues. The health
threat from CO is most serious for those
who suffer from cardiovascular disease,
particularly those with angina or
peripheral vascular disease. Healthy
individuals also are affected, but only at
higher CO levels. Exposure to elevated
CO levels is associated with impairment
of visual perception, work capacity,
manual dexterity, learning ability and
performance of complex tasks.

High concentrations of CO generally
occur in areas with elevated mobile-
source emissions. Peak concentrations
typically occur during the colder

15J.S. EPA (2000) Health Assessment Document
for Diesel Exhaust: SAB Review Draft. EPA/600/8—
90-057E Office of Research and Development,
Washington DC. This document is available
electronically at http://cfpub.epa.gov/ncea/cfm/
dieslexh.cfm.

months of the year when mobile-source
CO emissions are greater and nighttime
inversion conditions are more frequent.
This is due to the enhanced stability in
the atmospheric boundary layer, which
inhibits vertical mixing of emissions
from the surface.

The current primary NAAQS for CO
are 35 parts per million for the one-hour
average and 9 parts per million for the
eight-hour average. These values are not
to be exceeded more than once per year.
Air quality carbon monoxide value is
estimated using EPA guidance for
calculating design values. In 1999, 30.5
million people (1990 census) lived in 17
areas designated nonattainment under
the CO NAAQS.16

Nationally, significant progress has
been made over the last decade to
reduce CO emissions and ambient CO
concentrations. Total CO emissions
from all sources have decreased 16
percent from 1989 to 1998, and ambient
CO concentrations decreased by 39
percent. During that time, while the
mobile source CO contribution of the
inventory remained steady at about 77
percent, the highway portion decreased
from 62 percent of total CO emissions to
56 percent while the nonroad portion
increased from 17 percent to 22
percent.?” Over the next decade, we
would expect there to be a minor
decreasing trend from the highway
segment due primarily to the more
stringent standards for certain light-duty
trucks (LDT2s).18 CO standards for
passenger cars and other light-duty
trucks and heavy-duty vehicles did not
change as a result of other recent
rulemakings.

e. Environmental Effects. In addition
to the health and welfare concerns just
described, Category 3 marine diesel
engines can contribute to visibility
degradation, haze, acid deposition, and
eutrophication and nitrophication.
Further information on these effects can

16 National Air Quality and Emissions Trends
Report, 1999, EPA, 2001, at Table A-19. This
document is available at http://www.epa.gov/oar/
aqtrnd99. The data from the Trends report are the
most recent EPA air quality data that have been
quality-assured. A copy of this table can also be
found in Docket No. A—2001-11, Document II-A—
59.

17 National Air Quality and Emissions Trends
Report, 1998, March, 2000; this document is
available at http://www.epa.gov/oar/aqtrnd98.
National Air Pollutant Emission Trends, 1900-1998
(EPA-454/R-00-002), March, 2000. These
documents are available at Docket No. A—2001-11,
Document II-A-60. See also Air Quality Criteria for
Carbon Monoxide, U.S. EPA, EPA 600/P-99/001F,
June 2000, at page 3—10; Docket No. A—2001-11,
Document [I-A-56. This document is also available
at http://www.epa.gov/ncea/coabstract.htm.

181,DT2s are light light-duty trucks greater than
3750 pounds loaded vehicle weight, up through
6000 pounds gross vehicle weight rating.
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be found in Chapter 1 of the Final
Regulatory Support Document.

2. What Is the Inventory Contribution
From the Marine Diesel Engines That
Are Subject to This Rule?

Category 3 marine diesel engines
contribute to the health and welfare
effects described above through their
NOx, PM, HC, and CO emissions. These
emissions are summarized in this
section. To estimate these inventory
impacts, we used baseline estimates
developed under contract with E. H.
Pechan and Associates, Inc.19 Inventory
estimates were developed separately for
vessel traffic within 25 nautical miles of
port areas and vessel traffic outside of
port areas but within 175 nautical miles
of the coastline. The inventories include
all Category 3 traffic, including that on
the Great Lakes. Different techniques
were used to develop the port and non-
port inventories. For port areas we
developed detailed emissions estimates
for nine specific ports using port
activity data including port calls, vessel
types and typical times in different
operating modes. Emission estimates for
all other ports were developed by
matching each of those ports to one of
the nine specific ports already analyzed
based on characteristics of port activity,
such as predominant vessel types,
harbor draft and region of the country.
The detailed port emissions were then
scaled to the other ports based on
relative port activity. We developed
non-port emission inventories using
cargo movements and waterways data,
vessel speeds, average dead weight
tonnage per ship, and assumed cargo
capacity factors. More detailed
information regarding the development
of the baseline emission inventories can
be found in Chapter 6 of the Final
Regulatory Support Document.

In our inventory estimates work for
the proposal we included all Category 3
vessel emissions within 175 nautical
miles of the U.S. coastline on the
assumption that emission transport
would bring these emissions on to shore
and affect U.S. ambient air quality. We
requested comment on the transport
issue, including whether 175 nautical
miles was the appropriate distance from
shore to consider or whether we should
consider a range different from 175
nautical miles as our primary scenario,
and whether we should consider
different distances from the coast for
different areas of the country. We also
asked if there was additional

19 “Commercial Marine Emission Inventory
Development.” E. H. Pechan and Associates, Inc.

information available to help us assess
the emission transport issue. In general,
the comments received were supportive
of including all emissions within 175
nautical miles of the coast in the
national emission inventory. While
some commenters questioned this
distance, we received no substantial
new data or information suggesting that
a different distance would be more
appropriate or that would help us
determine what distance from shore we
should use in our inventory analysis.

For the purpose of this final rule, we
are including all Category 3 vessel
emissions within 175 nautical miles of
the U.S. coast in our emission inventory
estimates. However, we acknowledge
that this emission transport issue is
complex and requires further
investigation. For example, as we noted
in the proposal for this rule, the U.S.
Department of Defense (DoD) has
presented some information to us that
suggests a different, shorter (offshore
distance) limit be established rather
than the proposed 175 nautical miles as
the appropriate location where
emissions from marine vessels would
affect on-shore air quality. DoD’s
modeling work on the marine vessels
issue in Southern California led them to
conclude that emissions within 60
nautical miles of shore could make it
back to the coast due to eddies and the
nature of the sea-breeze effects. They
note that this distance seems to be
confirmed by satellite data showing a
distinct tendency for a curved line of
demarcation separating the offshore
(unobstructed) or parallel ocean wind
flow from a region of more turbulent,
recirculated air that would impact on-
shore areas. That curved line of
demarcation was close to San Nicolas
Island, which is about 60 nautical miles
offshore. Studies and published
information on other coastal areas in
California indicates that they experience
somewhat a narrower (perhaps 30
nautical miles) region of “coastal
influence.” Nevertheless, commenters
from California support a 175 nautical-
mile boundary.

Because of the continued data and
modeling uncertainties surrounding this
issue, we intend to investigate this issue
as part of our future rule. As part of this
investigation, we will consider the
special characteristics of emission
transport in separate parts of the
country. For example, we expect that
the Gulf Coast and East Coast areas of
the United States would have their own

and ENVIRON International Corporation. April
2002. Air Docket A—2001-11, item II-A—67.

unique meteorological conditions that
might call for different lines of
demarcation between on-shore and off-
shore effects due to different prevailing
winds in those parts of the country.

We also requested comment on both
our future growth estimates and our
analysis of emissions from U.S. versus
foreign vessels. Commenters suggested
that the overall growth that we projected
was fine, but that the U.S. vessel
contribution to future inventories would
likely not change and that all of the
future growth would be due to increased
foreign vessel traffic. We have modified
the future U.S. and foreign vessel
emissions split accordingly. Further, in
response to comments received and new
port calls data we have modified our
overall estimates of the relative
contributions of U.S. and foreign vessels
to be more heavily weighted toward
foreign vessels. A complete discussion
of these changes to the inventories can
be found in the Regulatory Support
Document and the Summary and
Analysis of Comments.

Baseline emission inventory estimates
for Category 3 marine diesel engines in
2000 are summarized in Table I.D-1 in
the context of other emission sources.
This table shows the contributions of
the different mobile-source categories to
the overall national mobile-source
inventory. Of the total emissions from
mobile sources, Category 3 marine
diesel engines contributed about 1.6
percent of NOx and 2.8 percent of PM
emissions in the year 2000.

Our emission projections for Category
3 marine diesel engines in 2030 show
how emissions from these engines are
expected to increase over time after
implementation of Tier 1/MARPOL
Annex VI NOx limits. The projections
for 2030 are summarized in Table I.D—
2 and indicate that Category 3 marine
diesel engines are expected to
contribute 8.9 percent NOx and 7.3
percent of PM emissions in the year
2030. Population growth and the effects
of other regulatory control programs are
factored into these projections. The
relative contribution of Category 3
marine diesel engines increases between
2000 and 2030 largely because we have
adopted requirements that will
substantially reduce emissions from
most other categories of nonroad
engines. Note that the effectiveness of
all control programs is offset by the
anticipated growth in engine
populations.
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TABLE |.D—1.—MODELED ANNUAL EMISSION LEVELS FOR MOBILE-SOURCE CATEGORIES IN 2000
[thousand short tons]
NOx HC CO PM
Category Percent of Percent of Percent of Percent of
Tons mobile Tons mobile Tons mobile Tons mobile
source source source source
Total for engines subject to new stand-
ards (U.S. flagged commercial
marine—Category 3) ......ccccceeerieeennns 28 0.2 1 0.0 2 0.0 25 0.4
Commercial Marine Cl—Category 3
(U.S. and foreign) .......ccccevcveeeiienenns 214 1.6 9 0.1 19 0.02 19.7 2.8
Commercial Marine Cl—Categories 1
AN 2 i 703 5.2 22 0.3 103 0.1 20 2.9
Highway Motorcycles ............... 8 0.1 84 11 331 0.4 0.4 0.1
Nonroad Industrial SI>19 kW ... 308 2.3 226 3.1 1,734 2.3 1.6 0.2
Recreational Sl ........cccccecvveeennes 5 0.0 418 5.7 1,120 15 12.0 1.7
Recreation Marine CI .. 38 0.3 1 0.0 6 0.0 1 0.1
Marine S| Evap ........... 0 0.0 100 1.4 0 0.0 0 0.0
Marine S| Exhaust ... 32 0.2 708 9.6 2,144 2.8 38 5.4
Nonroad SI <19 kW .... 106 0.8 1,460 19.8 18,359 24.2 50 7.1
Nonroad ClI ........... 2,625 19.6 316 43 1,217 1.6 253 35.9
LOCOMOLIVE ...oeveeieieeciiee e 1,192 8.9 47 0.6 119 0.2 30 4.3
Total Nonroad .........cceeevvveeeeeeivcininen. 5,231 39 3,391 46 25,152 33 426 60
Total Highway ... 7,981 60 3,811 52 49,813 66 240 34
AIrCraft ....ooeeeeiiiiieee e 178 1 183 3 1,017 1 39 6
Total Mobile Sources ........cccceevvevvenen. 13,389 100 7,385 100 75,982 100 705 100
Total Man-Made Sources .................... 24,532 | oo 18,246 | ccooveeeeeenns 97,735 | oo 3,102
Mobile Source percent of Total Man-
Made SOUICES .....cceevvvveviieeeiiieeanns 55 | i 40 | e £ T R 23
TABLE |.D—2.—MODELED ANNUAL EMISSION LEVELS FOR MOBILE-SOURCE CATEGORIES IN 2030
[Thousand short tons]
NOx HC CO PM
Category Percent of Percent of Percent of Percent of
Tons mobile Tons mobile Tons mobile Tons mobile
source source source source
Total for engines subject to new stand-
ards (U.S. flagged commercial
marine—Category 3)2 .......c.ccoceeveueennen. 28 0.5 1 0.0 2 0.0 25 0.3
Commercial Marine Cl—Category 3
(U.S. and foreign) ......ccccceeveeeieenncennnn. 531 8.9 26 0.5 57 0.05 54.0 7.3
Commercial Marine Cl—Categories 1
AN 2 e 680 11.4 26 0.5 137 0.1 20.0 2.7
Highway Motorcycles ........ccccevivrinienne. 17 0.3 172 3.4 693 0.7 1.0 0.1
Nonroad Industrial SI> 19 kW ............... 44 0.7 17 0.3 265 0.3 2.0 0.3
Recreational SI 20 0.3 294 5.8 1,843 1.9 10.5 14
Recreation Marine Cl ........ccocceveeeeviinnnes 52 0.9 2 0.0 11 0.0 1.4 0.2
Marine SI Evap ........ccccvvienicnninnicene, 0 0.0 122 2.4 0 0.0 0 0.0
Marine S| Exhaust 64 11 269 5.3 2,083 2.1 29 3.9
Nonroad SI < 19 KW ....coooiiivveieeeiiiiins 126 2.1 1,200 23.7 32,310 33.3 93 12.6
Nonroad Cl ......oooecvveeeeeiieiciiieeee e 1,994 334 158 3.1 1,727 1.8 306 41.6
LOCOMOLIVE ..oovieiiiiiiiiee e 531 8.9 30 0.6 119 0.1 18 2.4
Total Nonroad .........ccceeevvvveeeeeeiiciiieeennn, 4,059 68 2,316 46 39,245 40 535 73
Total Highway ......ccocoeeveeiiiiniiieeneee 1,648 28 2,496 49 56,303 58 158 22
AIFCIaft .vvvveeeieeiieee e 262 4 262 5 1,502 2 43 6
Total Mobile Sources ........ccccceeveveeerennn. 5,969 100 5,074 100 97,050 100 736 100
Total Man-Made Sources .........ccoeeeeee.. 16,177 | cevvreeeeeen, 16,094 | ..ccooeeenns 121,428 | e, 3,297 | e,
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TABLE |.D—2.—MODELED ANNUAL EMISSION LEVELS FOR MOBILE-SOURCE CATEGORIES IN 2030—Continued

[Thousand short tons]

NOx HC CO PM
Category Percent of Percent of Percent of Percent of
Tons mobile Tons mobile Tons mobile Tons mobile
source source source source
Mobile Source percent of Total Man-
Made SOUICeS .....ccccccveeeveiiiiiieeeeeeiiens 37 | e [ 72 80 | vovreeiiiins 22 | e,

aThese inventories are the same as for 2000 because, based on comments received, we assumed no future increase in U.S. domestic trade.

Further analysis suggests that
Category 3 marine diesel engines
contribute more significantly in
individual port areas. For example, we
estimate that these engines contribute
about 7 percent of mobile-source NOx in
the Metropolitan Statistical Areas
(MSA) of Baton Rouge/New Orleans and
Wilmington NC, about 5 percent of
mobile-source NOx in the Miami/ Fort
Lauderdale and Corpus Christi MSAs,
and about 4 percent in the Seattle/
Tacoma/Bremerton/Bellingham MSA.

In addition, these ships can have a
significant impact on inventories even
in areas without large commercial ports.
For example, Santa Barbara estimates
that engines on ocean-going marine
vessels currently contribute about 37
percent of total NOx in their area. These
emissions are from ships that transit the
area, and ‘“‘are comparable to (even
slightly larger than) the amount of NOx
produced onshore by cars and truck.” 20
By 2015 these emissions are expected to
increase 67 percent, contributing 61
percent of Santa Barbara’s total NOx
emissions. This mix of emission sources
led Santa Barbara to point out that they
will be unable to meet air quality
standards for ozone without significant
emission reductions from these vessels,
even if they completely eliminate all
other sources of pollution.

E. What Are the Internationally
Negotiated Standards and What Is the
Status of the U.S. Ratification of Annex
vir

In response to growing international
concern about air pollution and in
recognition of the highly international
nature of maritime transportation, the
IMO initiated development of
international standards for NOx, SOy,
and a variety of other air emissions
arising from marine vessel
operations.21-22 As a result of these

20 Memorandum to Docket A—2001-11 from Jean
Marie Revelt, Santa Barbara County Air Quality
News, Issue 62, July-August 2001 and other
materials provided to EPA by Santa Barbara
County,” March 14, 2002. Air Docket A-2001-11,
Document No. [I-A—47.

21 The Annex covers several aspects air emissions
from marine vessels: ozone-depleting substances,

discussions, Annex VI was drafted
between 1992 and 1997. The Annex VI
engine emission standards cover only
NOx emissions; there are no restrictions
on PM, HC, or CO emissions. They are
based on engine speed and apply to
engines above 130 kW. These standards
are set out in Table III. A—1. Originally,
these standards were expected to reduce
NOx emissions by 30 percent when
fully phased in. More recent analysis by
EPA, based on newly estimated
emission factors for these engines,
indicates an expected reduction on the
order of only 20 percent when
compared to uncontrolled emissions by
2030 when the standards are fully
phased-in. The EPA inventory analysis
is described in more detail in the Final
Regulatory Support Document.

The Annex VI NOx standards apply to
each diesel engine with a power output
of more than 130 kW installed on a ship
constructed on or after January 1, 2000,
or that undergoes a major conversion on
or after January 1, 2000. The Annex
does not distinguish between marine
diesel engines installed on recreational
or commercial vessels; all marine diesel
engines above 130 kW are subject to the
standards regardless of the type of
vessel they are used on, and the
standards apply to engines installed on
vessels only in domestic service as well
as to engines on vessels engaged in
international voyages. The test
procedures to demonstrate compliance
are set out in the Annex VI NOx
Technical Code.23 They are based on
ISO 8178 and are performed using
distillate fuel. Engines can be pre-
certified or certified after they are
installed on a vessel. After
demonstrating compliance, pre-certified
engines would receive an Engine
International Air Pollution Prevention
(EIAPP) certificate. This document, to

NOx, SOy, VOGCs from tanker operations,
incineration, fuel oil quality. There are also
requirements for reception facilities and platforms
and drilling rigs.

22To obtain copies of this document, see Footnote
5, above.

23To obtain copies of this document, see Footnote
5, above.

be issued by the Administration of the
flag country, is needed by the ship
owner as part of the process of
demonstrating compliance with all the
provisions of Annex VI and obtaining an
International Air Pollution Prevention
(IAPP) certificate for the vessel once the
Annex goes into force. The Annex also
contains engine compliance provisions
based on a survey approach. These
survey requirements would apply after
the Annex goes into force. An engine is
surveyed right after it is installed, every
five years after installation, and at least
once between five-year surveys. Engines
are not required to be tested as part of

a survey, however. The surveys can be
done by a parameter check, which can
be as simple as reviewing the Record
Book of Engine Parameters that must be
maintained for each engine and
verifying that current engine settings are
within allowable standards.

After several years of negotiation, the
Parties to MARPOL adopted a final
version of Annex VI at a Diplomatic
Conference on September 26, 1997.
However, it will not enter into force
until twelve months after the date on
which not less than fifteen member
states, the combined merchant fleets of
which constitute not less than 50
percent of the gross tonnage of the
world’s merchant shipping, have
ratified the agreement. To date, more
than four years after it was adopted, the
Annex has been ratified by only 6
countries representing about 26 percent
of the world’s merchant shipping.24

The Annex requires that engines
installed on a ship constructed on or
after January 1, 2000 must comply with
the specifications set forth in Regulation
13 of the Annex and the NOx Technical
Code. In addition, ship owners must
bring existing engines into compliance
if the engines undergo a major
conversion on or after that date.25

24 The countries that have ratified Annex VI are
Sweden, Norway, Bahamas, Singapore, Marshall
Islands, and Liberia. Information about Annex VI
ratification can be found at http://www.imo.org
(look under Conventions, Status of Conventions—
Complete List).

25 As defined in Regulation 13 of Annex VI, a
major conversion means either (i) the engine is
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Although the Annex has not yet entered
into force and is not yet legally binding,
it is widely recognized that the vast
majority of marine diesel engines
manufactured and installed after
January 1, 2000 meet the requirements
of the Annex. To facilitate
implementation while the Annex is not
yet in force and to allow engine
manufacturers to certify their engines
before the Annex goes into force, we
have set up a process for manufacturers
to obtain a Statement of Voluntary
Compliance.26 Once Annex VI goes into
effect for the United States we will
develop a process by which an EPA-
issued Statement of Voluntary
Compliance can be exchanged for an
EIAPP. It should be noted that an engine
certificate (EIAPP) or Statement of
Voluntary Compliance for an engine
installed on a U.S. vessel must be issued
by the U.S. EPA. Marine classification
or survey societies are not authorized to
issue such certificates on behalf of the
U.S. government for U.S. vessels.

The U.S. government has prepared the
appropriate documents for the President
to submit Annex VI to the Senate for its
advice and consent to ratification.
Besides setting standards for NOx
emissions, Annex VI regulates ozone-
depleting emissions, sulfur oxides
emissions and shipboard incineration,
and contains other environmentally
protective measures. In transmitting
Annex VI to the Senate, the
Administration will work with Congress
on new legislation to implement the
Annex. The United States government
also supports a new effort to revise the
Annex VI standards to include a second
tier of NOx standards taking into
account the emission-reduction
potential of new control technologies.
Should the Senate provide its advice
and consent to ratification of the Annex,
the United States will continue its
leadership in promoting
environmentally responsible
international emission standards at the
IMO and recognize the role the IMO
plays in protecting the world’s marine
environment from pollution. As
described in Section IV.A.4, we have

replaced by a new engine, (ii) it is substantially
modified, or (iii) its maximum continuous rating is
increased by more than 10 percent. Any existing
engine that undergoes a major conversion on or
after January 1, 2000 would be required to comply
with the Annex VI NOx limits. Note that EPA’s
marine diesel engine emission control program does
not have a similar provision for marine diesel
engines.

26 For more information about our voluntary
certification program, see “Guidance for Certifying
to MARPOL Annex VI,” VPCD-99-02. This letter is
available on our Web site: http://www.epa.gov/otaq/
regs/nonroad/marine/ci/imolettr.pdf and in Docket
A-2001-11, Document No. II-B-01.

already requested the Marine
Environment Protection Committee to
begin consideration of more stringent
NOx emission standards for marine
diesel engines. In addition, once the
Annex goes into force, amendment of
NOx standards to include a second tier
of standards will be made easier through
the tacit amendment process that would
then apply.

F. Recent European Union Action

In November 2002, the European
Union adopted a new strategy to address
sulfur emissions from marine engines by
reducing the sulfur content of marine
fuels used in the European Union. The
strategy consists of two documents: A
Communication from the Commission
to the European Parliament and the
Council—A European Union strategy to
reduce atmospheric emissions from
seagoing ships; and a Proposal for a
Directive of the European Parliament
and of the Council—amending Directive
1999/32/EC as regards the sulphur
content of marine fuel.2? The strategy
contains provisions to push the IMO for
more stringent NOx limits for marine
diesel engines. It also encourages the
development of a Clean Marine award
scheme and market-based instruments
to promote emission reductions.

The proposal has two main
provisions. The first is a 15,000 ppm
sulfur content limit that would apply to
the fuel used by all oceangoing vessels
in the North Sea, English Channel, and
Baltic Sea, and to all regular passenger
vessels operating in the EU by 2007.
This provision is consistent with the
SOy Emission Control Areas designated
under MARPOL Annex VI. The second
provision would require ships to use
fuel with a maximum sulfur content of
2,000 ppm (0.2%) while they are at
berth in ports inside the European
Union. This provision is intended to
reduce sulfur and particulate matter
emissions in populated areas. The
analysis accompanying the fuel sulfur
proposal estimates that the proposed
standards will reduce SO; emissions by
507,000 metric tons and PM emissions
by 8,000 metric tons, saving about 2,000
lives a year. These benefits are
monetized at 2.7 billion Euros. The
costs, which they note are likely to be
born by shipowners through increased
fuel prices, is estimated to be 1.07
billion euros per year.

The strategy was finalized on
November 20, 2002. The strategy and
communication documents will be sent
to the European Parliament and

27 More information on the European Union
strategy can be found at http:www.europa.eu.int/
comm/environment/air/transport.htm#3.

Council. The proposal will be discussed
in these legislative bodies, and
negotiations are anticipated to take
about two years.

G. Statutory Authority

We conducted a study of emissions
from nonroad engines, vehicles, and
equipment in 1991, as directed by
section 213(a) of the Clean Air Act (42
U.S.C. 7547(a)). Based on the results of
that study, we determined that
emissions of NOx, volatile organic
compounds (including HC), and CO
from nonroad engines and equipment
contribute significantly to ozone and CO
concentrations in more than one
nonattainment area (see 59 FR 31306,
June 17, 1994). Given this
determination, section 213(a)(3) of the
Act requires us to establish (and from
time to time revise) emission standards
for those classes or categories of new
nonroad engines, vehicles, and
equipment that in our judgment cause
or contribute to such air pollution. We
have determined that marine diesel
engines rated over 37 kW cause or
contribute to such air pollution (see also
the preamble to the proposed rule).

Where we determine that other
emissions from new nonroad engines,
vehicles, or equipment significantly
contribute to air pollution that may
reasonably be anticipated to endanger
public health or welfare, section
213(a)(4) of the Act authorizes EPA to
establish (and from time to time revise)
emission standards from those classes or
categories of new nonroad engines,
vehicles, and equipment that cause or
contribute to such air pollution. We
have determined that marine diesel
engines rated over 37 kW cause or
contribute to such air pollution. That
finding, which covers PM, was made in
our 1999 rulemaking (December 29,
1999, 64 FR 73300; see also the
preamble to that proposed rule,
December 11, 1998, 63 FR 68508).

Clean Air Act section 307(d) applies
to this final rule, as provided by section
307(d)(1)(V) (42 U.S.C. 7607(d)(1)(V)).

II. Which Engines Are Covered?

The standards we are adopting in this
action will apply to new marine diesel
engines installed on vessels flagged or
registered in the United States. To
clarify this scope of application, we are
extending the definitions contained in
40 CFR 94.2 to apply to all sizes of
marine diesel engines, no longer
excluding those with per-cylinder
displacement at or above 30 liters.
According to those definitions, a marine
diesel engine is subject to the standards
if it is:
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* Manufactured after the emission
standards become effective, whether it
is made in the United States or is
imported;

* Installed for the first time in a
marine vessel flagged or registered in
the United States after having been used
in another application subject to
different emission standards (or exempt
from emission standards); or

* Installed on a new vessel flagged in
the United States.

The standards will apply to new
marine diesel engines subject to this
rule regardless of how they are used. In
other words, engine manufacturers will
no longer be able to obtain an
exemption for engines used on vessels
engaged in foreign trade (defined as
vessels flagged or registered in the
United States that would spend less
than 25 percent of total operating time
within 320 kilometers of U.S. territory).
This exemption was generally targeted
at auxiliary engines, which are
invariably less than 30 liters per
cylinder.

In the remainder of this section we
discuss the scope of application of this
final rule in greater detail.

A. What Is a Marine Vessel?

For the purpose of our marine diesel
engine standards, ‘“marine vessel” has
the meaning specified in the General
Provisions of the United States Code, 1
U.S.C. 3 (see 40 CFR 94.2). According to
that definition, the word ‘“‘vessel”
includes “every description of
watercraft or other artificial contrivance

used, or capable of being used, as a
means of transportation on water.”

B. What Are Category 1, 2, and 3 Marine
Diesel Engines?

In our 1999 commercial marine diesel
engine rule, we defined “marine
engine’’ as an engine that is installed or
intended to be installed on a marine
vessel. We also differentiated between
three types of marine diesel engines. As
explained in that rule, this approach is
necessary because marine diesel engines
are typically derivatives of land-based
diesel engines and those land-based
engines are not all subject to the same
numerical standards, test procedures,
and effective dates.

The definitions for the different
categories of marine diesel engines are
contained in 40 CFR 94.2. Category 1
marine diesel engines, those having a
rated power greater than or equal to 37
kilowatts and a per-cylinder
displacement less than 5 liters, are
similar to land-based nonroad engines
used in construction and farm
equipment. Category 2 marine diesel
engines, those with per-cylinder
displacement at or above 5 liters but less
than 30 liters, are most often similar to
locomotive engines. Category 1 and
Category 2 marine diesel engines are
used as propulsion engines (i.e., an
engine that moves a vessel through the
water or directs the movement of a
vessel (40 CFR 94.2)) on tugboats,
fishing vessels, supply vessels, and
smaller cargo vessels. They are also
used as auxiliary engines (i.e., a marine

engine that is not a propulsion engine
(40 CFR 94.2)) to provide electricity for
navigation equipment and crew service
or other services such as pumping,
powering winches, or handling anchors.

Category 3 marine diesel engines,
which are the primary focus of this final
rule, are defined as having per-cylinder
displacement at or above 30 liters.
These are very large engines used for
propulsion on large vessels such as
container ships, tankers, bulk carriers,
and cruise ships. Most of these engines
are installed on ocean-going vessels,
though a few are found on ships in the
Great Lakes. Category 3 marine diesel
engines have no land-based mobile-
source counterpart, though they are
similar to engines used to generate
electricity in certain power-plant
applications. In marine applications
they are either mechanical drive or
indirect drive. Mechanical drive engines
can be direct drive (engine speed is the
same as propeller speed; this is common
on very large ships) or have a gearbox
(i.e., they have reduction gears; this is
common on ships using medium-speed
Category 3 marine diesel engines).
Indirect drive engines are used to
generate electricity that is then used to
turn the propeller shaft. These are
common in cruise ships, since they have
heavy electricity demands. Category 3
marine diesel engines typically operate
at a lower speed and higher power than
Category 1 and Category 2 engines, with
the slowest speed being about 60 rpm
(see Table I1.B—1).

TABLE 11.B—1.—MARINE ENGINE CATEGORY DEFINITIONS

Category Displacement per cylinder hp range (kW) rpm range
1 Disp. <5 liters (and POWET 237 KW) ......oiiiiiiieiiiieiie ettt 37-2,300 1,800-3,000
2. 5 <disp. <30 liters 1,500-8,000 750-1,500
3. Disp. 230 liters ...... 2,500-80,000 60-900

C. What Is a New Marine Diesel Engine?

In the proposal for this rule, we
proposed that the emission standards
would apply to new engines on vessels
flagged or registered in the United
States. We also requested comment on
whether to modify the definition of a
“new marine engine” to find that the
engine emission standards apply to
marine diesel engines that are built after
the standards become effective and that
are installed on foreign vessels that
enter U.S. ports. We have decided to
finalize the scope of application as
proposed. However, we intend to revisit
this issue in our future rule.

1. “New”” Engines on Vessels Flagged or
Registered in the United States

As set out in 40 CFR 94.2, a new
marine engine is (i) a marine engine, the
equitable or legal title to which has
never been transferred to an ultimate
purchaser; (ii) a marine engine installed
on a vessel, the equitable or legal title
to such vessel has never been
transferred to an ultimate purchaser; or
(iii) a marine engine that has not been
placed into service on a vessel. In cases
where the equitable or legal title to an
engine or vessel is not transferred to an
ultimate purchaser prior to its being
placed into service, an engine ceases to
be new after it is placed into service.

This means that a marine engine is
new and is subject to emission
standards before its initial sale is
completed or it is placed into service.
Practically, it means that any engine
must meet emission standards that are
in effect the first time it is sold or placed
into service or the first time the vessel
on which it is installed is sold or placed
into service. This is true for any engine
that is sold for the first time as a marine
engine (placed into service on a marine
vessel), regardless of whether it has
previously been used for other nonroad
or highway purposes. This clarification
is necessary because some marine
engines are made by “marinizing”
existing land-based nonroad or highway
engines. Without this clarification, a
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used highway or land-based engine
converted for marine installation would
not be subject to the standards, since its
title was already transferred to the
initial highway or land-based nonroad
user.

With respect to imported marine
diesel engines, 40 CFR 94.2 defines
“new”” as an engine that is not covered
by a certificate of conformity at the time
of importation and that was
manufactured after the starting date of
the emission standards applicable to
such an engine (or which would be
applicable to such an engine had it been
manufactured for importation into the
United States). According to this
definition, the standards apply to
engines that are imported by any
person, whether newly manufactured or
used, and whether they are imported as
uninstalled engines or if they are
already installed on a marine vessel that
is imported into the United States. In
one example, a person may want to
import a vessel with an engine built
after the effective date of the standards,
but the engine does not have a
certificate of conformity from EPA
because the engines and vessel were
manufactured elsewhere. We would still
consider it to be a new engine or vessel,
and it would need to comply with the
applicable emission standards. This
provision is important to prevent
manufacturers from trying to avoid the
emission standards by building vessels
abroad, transferring their title, and then
importing them as used vessels.

2. “New” Engines on Vessels Flagged or
Registered Elsewhere

This final rule does not apply to
Category 1, 2, and 3 marine diesel
engines that are built after the standards
become effective and that are installed
on foreign vessels that enter U.S. ports
and are not imported into the United
States. Section 213 of the Clean Air Act
(42 U.S.C. 7547), authorizes regulation
of “new nonroad engine” and ‘“new
nonroad vehicle.” However, Title II of
the Clean Air Act does not define either
“new nonroad engine” or “new nonroad
vehicle.” Section 216 defines a “new
motor vehicle engine” to include an
engine that has been “imported.” EPA
modeled the current regulatory
definitions of “new nonroad engine”
and “new marine engine” at 40 CFR
89.2 and 40 CFR 94.2, respectively, after
the statutory definitions of “new motor
vehicle engine” and “new motor
vehicle.” This was a reasonable exercise
of the discretion provided to EPA by the
Clean Air Act to interpret ‘“new nonroad
engine” or “new nonroad vehicle.” See
Engine Manufacturers Assoc. v. EPA, 88
F.3d 1075, 1087 (D.C. Cir. 1996).

The 1999 marine engine rule did not
apply to marine engines on foreign
vessels. 40 CFR 94.1(b)(3). At that time,
we concluded that engines installed on
vessels flagged or registered in another
country that come into the United States
temporarily will not be subject to the
emission standards. Those vessels are
not considered imported under the U.S.
customs laws and did not meet the
definition of “new” adopted in that rule
(64 FR 73300, Dec. 29, 1999).

The May 29, 2002 proposed rule
solicited comment on whether to
exercise our discretion and modify the
definition of a “new marine engine” to
find that engine emission standards
apply to foreign vessels that enter U.S.
ports. As discussed earlier, the
standards in this rulemaking will go
into effect in 2004. We will also conduct
a subsequent rulemaking that will
address revisions to these standards for
future model years. In this subsequent
rulemaking, we will consider adopting
more stringent standards that require a
longer lead time than the standards
adopted in this final rule. The issue of
applying these more stringent standards
to foreign vessels will also be
considered in that subsequent
rulemaking.

We must therefore determine whether
to revise the definition of “new” to
include foreign vessels for purposes of
the near-term standards adopted in this
final rule. EPA need not decide whether
we have the discretion to interpret
“new”” nonroad engine or vessel in that
manner; however, we believe it would
be appropriate not to exercise such
discretion at this time even assuming
we had the discretion to interpret
“new’to include foreign vessels.

As noted above, one of the reasons we
intend to address a second phase of
more stringent standards in a
subsequent rulemaking is to facilitate
the development of more stringent
consensus international requirements.
Adoption of international standards has
the clear potential to maximize the level
of emission reductions achieved from
emission control on U.S. and foreign
vessels. For example, consensus
international standards of appropriate
stringency would facilitate and
effectively reduce or remove the legal
and policy objections to controlling
emissions from foreign vessels, and
therefore would facilitate achieving the
greatest emission reductions from
Category 3 vessels. This is one reason
we determined to address the second
phase of standards in a subsequent
rulemaking timed to facilitate such
international action, but also timed to
allow us to proceed expeditiously on

our own if appropriate international
standards are not adopted.

Applying the first phase of standards
adopted in this final rule to foreign
vessels would require us to determine
that we have the discretion to interpret
new nonroad engine or vessel in that
manner, and that it is a reasonable
exercise of discretion to do so. However
even assuming we have the discretion to
interpret “new marine engine” to
include engines on foreign vessels, we
believe it would be appropriate not to
exercise such discretion at this time.

The same reasons that counsel
deferring adoption of more stringent
standards to a subsequent rulemaking
also counsel deferring a decision on
applying Clean Air Act standards to
foreign vessels to such a rulemaking. We
believe that deferring this decision may
help facilitate the adoption of more
stringent consensus international
standards. A new set of internationally
negotiated marine diesel engine
standards would apply to engines on all
vessels, regardless of where they are
flagged. Adoption of appropriate
international consensus standards has
the clear potential to maximize the level
of emission reductions from domestic
and international vessels.

Our decision to defer application of
the standards to engines on foreign flag
vessels is not expected to lead to any
significant loss in emission reductions.
We fully expect that foreign vessels will
comply with the MARPOL standards
whether or not they are also subject to
the equivalent Clean Air Act standards
being adopted in this final rule.
Consequently, no significant emission
reductions would be achieved by
treating foreign vessels as ‘“new”’ for
purposes of the near-term standards in
this final rule and there is no significant
loss in emission reductions by not
including them.

In conclusion, we are not including
foreign engines and vessels in this
rulemaking and are not revising the
definition of ‘“new marine engine’ at
this time. We do not need to decide now
whether we have the discretion to
include foreign vessels under the
nonroad provisions of the Clean Air Act.
In the subsequent rulemaking, we will
be in a better position to resolve under
what circumstances we may and should
define new nonroad engine and vessel
to include foreign engines and vessels.
As part of that determination, we will
also assess the progress made by the
international community toward the
adoption of new more stringent
international consensus standards that
reflect advanced emission-control
technologies.



9760

Federal Register/Vol. 68, No. 40/Friday, February 28, 2003/Rules and Regulations

D. What Is a New Marine Vessel?
1. Newly Manufactured Vessel

The definition of new vessel is set out
in 40 CFR 94.2. This definition is
similar to the definition of new engine:
a new marine vessel is a vessel whose
equitable or legal title has never been
transferred to an ultimate purchaser. In
the case where the equitable or legal
title to a vessel is not transferred to an
ultimate purchaser prior to its being
placed into service, a vessel ceases to be
new when it is placed into service.

2. Modification of an Existing Vessel
With Category 1 or Category 2 Main
Propulsion Engines

In addition, our definition in 40 CFR
94.2 specifies that a vessel is considered
new when it has been modified such
that the value of the modifications
exceeds 50 percent of the value of the
modified vessel. As noted in our 1999
rulemaking, this provision is intended
to prevent someone from re-using the
hull or other parts from a used vessel to
avoid emission standards. This
provision is based on a similar
provision in our locomotive engine
emission control program (see 40 CFR
92.2 definition of “freshly manufactured
locomotive”). Since we finalized our
1999 commercial marine diesel engine
rule we received several questions about
how to apply this provision. The
following is intended to clarify this
provision.

When applying this provision, the
modifications must be completed prior
to the effective date of the standards that
would otherwise apply. For example,
for the Tier 2 engine standards that go
into effect in 2007 for Category 1 and
Category 2 marine diesel engines,
modifications that are completed by
December 31, 2006 will not trigger the
engine requirements and the engines on
that vessel would not have to meet the
standards. However, if the vessel
modifications are completed on or after
January 1, 2007, and they exceed 50
percent of the value of the modified
vessel, then the engines on the vessel
must meet the standards regardless of
whether they have been changed as part
of the vessel modification.

The definition in 40 CFR 94.2 refers
to the “value” of the modifications,
rather than the costs. These figures must
therefore be based on the appraised
value of the vessel before modifications
compared with the value of the
modified vessel. The following equation
demonstrates the calculation, showing
that a vessel is new if:

[assessed value after
modifications] — [assessed value

before modifications] = 0.5
[assessed value after modifications]

If the value of the modifications
exceeds 50 percent of the final value of
the modified vessel, we would treat the
vessel as new under 40 CFR part 94. To
evaluate whether the modified vessel
would be considered new, one would
need to project the fair market value of
the modified vessel based on an
objective assessment, such as an
appraisal for insurance or financing
purposes, or some other third-party
analysis. While the preliminary decision
can be based on the projected value of
the modified vessel, the decision must
also be valid when basing the
calculations on the actual assessed
value of the vessel after modifications
are complete.

3. Modification of an Existing Vessel
With Category 3 Main Propulsion
Engines

EPA is adopting a separate definition
of “new vessel” for those vessels
equipped with a Category 3 engine. A
separate definition for these vessels is
reasonable because large ocean-going
vessels are already subject to a different
definition of “new vessel”” pursuant to
the U.S. adoption of the requirements in
MARPOL Annex I, Regulations for the
Prevention of Pollution by Oil.28 The
MARPOL Annex [ criteria for
determining when the modifications
made to an existing vessel make that
vessel “new”” and thereby subject to
MARPOL Annex I are contained in its
definition for “major conversion” of a
ship. The goal of the Annex I provision
is similar to the goal of our provision:
To require ships that have been so
modified as to make them substantially
new, to comply with the standards
otherwise applicable to new vessels.

Note that while the provisions of
MARPOL Annex I apply to all vessels,
Annex I distinguishes between vessels
at or above 400 gross tonnage, which are
subject to the specific MARPOL
requirements, and those below 400 gross
tonnage, which are subject to potentially
different provisions, adopted by each
Member State to “‘ensure that it is
equipped as far as practicable and
reasonable with [relevant]
installations.” Vessels above 400 gross
tonnage, which are likely to be ocean-
going vessels equipped with Category 3
main propulsion engines, are therefore
subject to the Annex I criteria for
determining when an existing vessel is
modified in such a way that it is

28 Annex [ to the International Convention on the
Prevention of Pollution from Ships, 1973, as
Modified by the Protocol of 1978 Relating Thereto.

considered ‘“new’” and subject to
MARPOL Annex VI’s requirements.

For the purpose of this Clean Air Act
regulation, we are adopting a definition
of “new vessel” for vessels with
Category 3 main propulsion engines that
is consistent with the way Annex I was
adopted into U.S. law (see 40 U.S.C.
2101). According to this approach, an
existing vessel with a Category 3 main
propulsion engine will be considered a
“new vessel” and will be subject to the
requirements of using a new engine
certified to the emissions standards
adopted in this final rule if that vessel
undergoes a modification that:

* Substantially alters the dimensions
or carrying capacity of the vessel;

» Changes the type of the vessel; or

* Substantially prolongs the life of a
vessel.

Under our provision, once a vessel
with a Category 3 propulsion engine is
determined to be “new” according to
the above criteria, then all the engines
on that vessel would have to comply
with EPA’s marine diesel engine
emission limits. To the extent that any
judgment is required in interpreting this
provision, EPA intends to implement
this definition consistently with the
application of the MARPOL.

E. Is EPA Retaining the Foreign-Trade
Exemption?

In addition to their main propulsion
engines, which are generally Category 3
marine diesel engines, ocean-going
commercial vessels typically have
several Category 1 and Category 2
engines that are used in auxiliary power
applications. They provide electricity
for important navigational and
maneuvering equipment, and crew
services.

Several commenters to our earlier
marine diesel engine rulemaking
expressed concern that requiring ship
owners to obtain and use compliant
Category 1 and Category 2 engines for
vessels that spend most of their time
outside the United States could be
burdensome for those vessels if these
engines need to be repaired or replaced
when they are away from U.S. ports.
Consequently, we provided a foreign-
trade exemption for these engines. A
vessel owner could obtain this
exemption for Category 1 and Category
2 marine diesel engines if it was
demonstrated to the Administrator’s
satisfaction that the vessel: (a) Will
spend less than 25 percent of its total
engine operation time within 320
kilometers of U.S. territory; or (b) will
not operate between two U.S. ports (40
CFR 94.906(d)).

We are eliminating the foreign-trade
exemption because the conditions on
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which it was based no longer apply.
Specifically, we have learned that many
spare engine parts are kept onboard
vessels to enable ship operators to
perform maintenance and repairs while
the ship is underway. In addition,
obtaining parts that are not kept
onboard is not expected to be a problem.
Modern package delivery systems allow
ship owners to obtain parts quickly,
even overnight, and necessary parts can
be shipped to the next convenient port
on a ship’s route. In the unlikely case
that an engine fails catastrophically and
must be replaced by a compliant engine,
we are confident that the ship operator
will be able to make arrangements to
obtain a certified engine, since the major
manufacturers of marine diesel engines
operate abroad as well as in the United
States. Because the burden associated
with repairing or replacing engines
away from the United States is not
significant, we believe it is appropriate
to eliminate the exemption. We do not
expect this change to have any impact
on shipowners and operators.

III. Standards and Technological
Feasibility

The emission standards we are
adopting reflect a two-step approach.
The first step involves near-term
standards designed to be achievable
immediately without additional
research and development. This section
presents these Tier 1 standards and the
technologies that will be used to achieve
them. The second step consists of a set
of long-term standards, discussed in
Section IV.

A. What Are the New Emission
Standards?

We are adopting standards for marine
diesel engines that are equivalent to the
internationally negotiated NOx
standards, beginning in 2004. These
standards, which are presented in Table
III.A-1, apply to marine diesel engines
with per-cylinder displacement over 2.5
liters. By adopting these standards, we
are making them enforceable under U.S.
law for engines on vessels flagged or
registered in the United States,
regardless of whether Annex VI has
entered into force or whether the United
States has deposited its instrument of
ratification to MARPOL Annex VL

TABLE IIILA—1.—NOx EMISSION
STANDARDS
[a/kW—=hr]

Engine Speed (n)

n = 2000 rpm 2?_28 Tp?nz n <130 rpm
9.8 45.0 x n—02 17.0

As described in Section V, we will
accept emission data for certification to
the near-term standards based on testing
with either distillate or residual fuel.
Because most or all manufacturers have
been using distillate fuel to comply with
Annex VI requirements, we expect
manufacturers to meet the near-term
standards generally by submitting their
available emission data from testing
with distillate fuels.

For marine diesel engines with per-
cylinder displacement between 2.5 and
30 liters, these standards apply from
2004 to 2006, after which the EPA Tier
2 marine engine emission standards
established in December 1999 apply (64
FR 73300, December 29, 1999). Testing
to show compliance for these engines is
generally based on emission
measurements with distillate fuels
meeting the specifications in 40 CFR
94.108.

We are not adopting the
internationally negotiated standards for
engines under 2.5 liters per cylinder.
This is because our Tier 2 standards for
most of those engines are effective in
2004. Marine diesel engines below 0.9
liters per cylinder need not meet EPA
emission standards until 2005, but most
of those engines are under 130 kW and
are therefore not subject to Annex VI
standards.

In the December 1999 final rule, we
included a requirement to measure or
prevent crankcase emissions. We have
clarified in the final regulations that this
applies only for engines subject to Tier
2 standards. As a result, none of the
emission standards in this final rule
include requirements related to
crankcase emissions.

B. When Do the Engine Emission
Standards Apply?

Adopting emission standards for new
Category 3 marine engines starting in
2004 allows less than the usual lead
time for meeting EPA requirements. We
note, however, that manufacturers are
generally already meeting the
internationally negotiated standards,
which apply to engines installed on
vessels built on or after January 1, 2000.
The near-term standards will require no
additional development, design, or
testing beyond what manufacturers are

already doing to meet the
internationally negotiated Annex VI
NOx standards.

Engine manufacturers will need to
comply with emission standards for all
engines produced after January 1, 2004.
For Category 1 and Category 2 engines,
the date of manufacture is the date of
the final assembly of the engine.
However, we recognize that Category 3
engines are often disassembled for
shipment to the site at which it is
installed in the ship. Therefore, for
Category 3 engines, the date of
manufacture is based on the first full
assembly of the engine.

Shipbuilders and owners are not
required to certify their vessels under
the program we are adopting in this
action. However, shipbuilders are
prohibited from selling vessels with
noncompliant engines if they initiate
construction of a vessel after the date
that regulations begin to apply.

C. What Technologies Will Engine
Manufacturers Use To Meet the Tier 1
Emission Standards?

The near-term Tier 1 standards are
interim standards. They are intended to
ensure that Category 3 engines achieve
the greatest reductions achievable in
this time frame, until the more stringent
long-term standards we adopt go into
effect. The short lead time associated
with these interim standards means they
call for the use of engine technologies
that already have been or can be applied
immediately, with little or no lead time.

The Tier 1 standards are achievable
immediately because engine
manufacturers are already producing
engines that meet these standards. The
short lead time involved in meeting Tier
1 standards by January 2004 allows
manufacturers only enough time to
work through this program’s compliance
requirements and do all the testing and
paperwork required to complete the
certification process.

Setting Tier 1 standards that are more
stringent than the internationally
negotiated NOx standards (for example,
one requiring further development and
optimization of in-cylinder controls),
would require more lead time to allow
engine manufacturers to develop and to
optimize existing in-cylinder
technologies and apply them to these
engines. Moreover, as discussed in
Section I.C, adopting an emission
standard now that is based only on in-
cylinder control technologies would
likely delay the adoption of future more
stringent emission standards that may
be based on optimiz